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% 1 K 


- m #i m m. & & m & & n ^ # m m m $ & i* * m t 
s& • ^ ffl # 4* * ^ - it -tt m ^ & & n • fit f ^ftt t 

«Bt — & ^ tfl 3& ' & it to ^ /& H - it f f 'J t f H > SR. m 

^ #fc & if * Aifc4fc/8ifcb**&3ffr#i£4*#itfl.*fe • # «. 

it m. & $l $l ' ^ t m t ft ^ f *° 1 1 # i'] £H ^ ^ 

M m % * St # ft itj ^ M ft *SE #'J - A ft 4L & & & M, 4t 


#L - ( - ) - * # >ft 4t Bl & : $ 2 ® 

202 t4S# 7b 
204 it 4fc ^ j& if 

^ " • non-coherent frequency shift keying (fsk) 

TRANSMITTER USING A DIGITAL INTERPOLATION SYNTHESIZER) 

A non-coherent Frequency Shift Keying (FSK) 
transmitter, comprising a digital frequency 
synthesizer instead of a Phase Locked Loop (PLL) 
in a conventional scheme. An intermediate signal 
is received by a Micro Processing Unit (MPU) 
firstly, then being processed by a Digital 
Synthesizer, a Numerical Controlled Oscillator 
(NCO), a Cascaded Integrator-Comb Filter (CIC 
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2 0 6 it 4£ m #. & n 

2 0 8 «Lilt ^ *(l & & it 

210 it 4fc / m fcb # n 

212 t 4ft 4 H 

2 14 « tb ^ i£ * afe H 

216 # ^ «fc A H 

218 # 4t J* 


^ . (%tW&m- NON-COHERENT FREQUENCY SHIFT KEYING (FSK) 

TRANSMITTER USING A DIGITAL INTERPOLATION SYNTHESIZER) 

Filter), and a D i g i t a 1 - Ana 1 og Converter (DAC), 
thus up-converted Radio Frequency (RF) signal is 
obtained. This circuit also eliminates unnecessary 
analog devices so that fabrication migration issue 
is avoided. Moreover, the circuit scheme herein 
provides a more stable modulated signal, as well 
as more efficient spectral utilization and better 
system performance in the receiving end. A 
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%X®Wm%r ■ NON-COHERENT FREQUENCY SHIFT KEYING (FSK) 

TRANSMITTER USING A DIGITAL INTERPOLATION SYNTHESIZER) 

non-coherent FSK transmitting system is also 
provided in the present invention. 





11853twf .ptd 


* I * 


* i* B #1 


a#i: 


a#j: 


^#a#i 


3& 



11853twf .ptd 


^51 


§t B fl tfsJk & #r ^j* 

4^ # a £ A % M tff - m # 13 f$ #1 # -fiL m # m t & 

t$ ^ #. # #l # *r f s& & o 

& #r 

a #j fa & & it tfi % ft ' ipflfflllllttt 

(bluetooth) *l 4f & f; ii. tfl. & ft • e,#ift4fci&:teJfc£'fc. 

^ ' t ^ t ^ ^ j£ ^ ^ i )t ifij t 6 ^ t ^ i ^ ^ - *p 
^ ° rfQ^ns-^^tt'CL^Miitm^ftt • * ^ ^ ^ ^ # ^ 

fa > i§ $ £ £ £t #H m ' a^^id«t#^m^;4Lffl • 

^ -iit. m & it m ft t ' - # f 5 ] m m ^ & fa & & i§ 

it ^ J. ^ * — Wl & & 7t(Micro Processing Unit, MPU) 
A — m fcb ^ 4a 5&(Phase Locked Loop, PLL) £a /& • <J& 
lii ^(Baseband Frequency) fMl ^7 M # (Radio 
Frequency, RF ) • ^&_L*bi!?*&' ! TW3MH^7F&3rJ&ffl 

ffl 1 0 0 • It #- /& £ 1 HI ' Btfc«#tlfc3£*7Gl02&ifc#.afc 
<SL it m ft • ■&£$MaiS5&t*K&;tel04 -10 6 - 1 0 8 ) ^ ff- ^ 

^ ^ *a is ss- € s& & - *a to m % «j n 1 0 4 - - m n- ft >#l 

11106 - A-t«S*jat H108 ' *» $ 1 ffl #r « 

m On -L i£ ^ 41 #f % M ffi > ig#^«TtH^ ft : 
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3L - (2) 

> SJ 4a *E 5S- $ * — 4a -t ^ *M ^(Settling 




T i me ) « # $w # ^ M • # * ' # $fr tfl ft ^ f # ^ 
i% *g • it — ifi tb IE s& f& ft fep * 23 tfi ft 3£ ^ & ^ £a ^ 4a 

B^fyKshort lock t i me ) 4l «. 4fc # ' fait^;!:^^^**. 
* £ ^ fit 4* A * » X * • m tb t ^ «t tt fep # ^ © # £ J. 
# ( f abr i cat i on migration) W F-U ' -S- # Ifr tfl ft 
® m tb & 4a m sg. ^ i€ 4a m % it # ffi> & # ¥ • 

4fc # 93 -jfe itb M # — * ' 3&&;f!&£-^&fcb€2&» ' 
ffaa^t^l:i^Be.^^#^^mfcb€^^^ — # 44 if t 4l 

fcb 4a afi & ° 
<M3 ft S- 


S itb ^ # ^ 5. ^ - 9 #J «t £ & ^ - 44 4'J ffl it to 4f 
4* ifc ^ /& H ^ # is) IW M * 42 to *fc # 44 t ° 

i t a ^ i ^ # - § # & 4€ # - 4t 4'j m it fa m ffi m ^ 


& /& n ^ ft n m m $ & fa m # ^ % * 

4a & ^ # & ^ t£ tt » ^ Hfl 4% & - 44 ^ ^ 


ft . # a - t £o ^ 4# 4$ to # ^ & n & & h t m 

(Intermediate Frequency, IF)tflft » iH -kp & ^, 1 04kHz Jk. 
96kHz ^ t m m ft • * t ^ M ^ ^ & II #> ift ffl 1*3 4i & 4L it 

^ ^ ^ ^ & s , j:b t s& % m # ^ 4* * w # ^ n • « 1*3 4t 


> ^ ^ ^> n — ^ tst M ^ ^ FbI ^ ^ & M • ^ *h 


^ 1 i i <^ h — ®fe ^ *l #J ' # w tfi ft a it it & t'J 
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s. - %k*nisL*ft (3) 

* ^ * # 4: m st • jtt ^ ^ e> »r fh 5. #j *» 2 m h z • ^ & • ta 

#J&'fiLtfll£;^(digitized sequences) K'J ^ ^ fcb tfl. 

ft > it ffij a f ^ t I i 1 i t II tfl t ' J.£*#iiift&8afc 
^ # ^ # tfl ° * ' « « & It m tfl ft a 35* #• A 13 

#l A ^ & * # It # iH iH 0 

^ ^ It ^ # 4t f ' ^ ^2 ^ ig. i fcb f ^ 4: t ffl $ > -sr it & 

IHltsiltiift^lil^S^tt #r # # f J & £ 4l it ik It 

% - 2r ® ' ^ # 0 # ffi *t ^ ft & & & m ' # m * 
mtt3Ma^s&J.£^tfift ' * # It m ft #1 *t ^ It « tfl. ft H 

^ H £ • *Rp^^BlSl4Lifc1t«-ftT ' t£ * tf *»] /a # H & # 

5& • X & "It *ft ^ % jlfe t± II t f ^ ^ flfc & 0 

& ^ # b£ ^ _L it #0 & >fe i . j& U. - ^ f li f b £ a ^ 

m $j « ' Tx^^-*tft 1 3& #j > ii s& ^ #t wt n ^ • ft n 

&a f& *H *° T '■ 

tt & M %2 m » * * 4fc ftR * # B ^ - & * 3fe W - 

2 0 6 ' -«.*H*^*ftafcfc3S208 • - ft to |JUb # fi 2 1 0 » 
- f i4 t f fi 2 1 2 > -8ifcb#i&&;&fg214 • - ^ $ A A i 
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5. * %c*ntLW (4) 

216 ' Bl - # M *& 2 1 8 - g-ti£&te^/&H204 » t£ & 4£ 

H 2 0 6 » f£ ft fl» ^ ^ *ft * & 3$ 2 0 8 • £l i& $t fa m fcb 




212 ' ««fcb#Sfi.afc&!S214 ' « # ^ #t A H 2 1 6 » AiS 


4* *ft 2 1 8 & la. /& - M M A & i 
& i& Wl 3£ ic202 ft ' 4S^'t^mt^ ' Hi ^ i£ 


f£ *t to m * # & & to ^ & H 2 0 4 ^ ^ 


^ #1 t %k %k $ ' & ^ #'J t 1 0 4 k H z ^ 9 6 k H z 


iH ' # ^ a 5. t It {I f 'J MI i 2 0 6 a ^ i i. - Jt & 

$ • ^2MHz • tlattM ^ it Sfc H 208 *t ^ i£ it} 


3g m ft ' Rfe- » m » il ^ 5. t£ & -fit / & tb 


* SS210 ° 5. 


*t to / & fcb # ft € *&■ «. ^ Jfr ' ^WW$iW;-$£fa?Sffi » 
# f £° ^ m fcb ft ft m f 5& ' it f'J t i « t f ^ t % 


ft # jfS 2 ffil ' * t tilt H 4 JS i 


S8- #»J ffl i& # *b 


*JfcH212JMFi*$#itflft ' # a ^ * «fe iH m & 


2MHz mft ' i\-mA^.Mm^m^.t^^ > & & t£ £1 fcb # it i 
& t§ 2 1 4 Bfc & m ^ ft ' t^^^AilttfJialsif^ft 


#f ' * f£ j# ^ & A H 2 1 6 SL «■ # 2 1 8 J«F tft & ^ Jft $t m Sfc # 

t ft- ^ - M 


ft m m & fa m. # jh- ^ • ^ - & « tfi * 
* in. ft • # isj m m & fa m & & ft & - & m 

m t 4 ji ^ - t ^ m t ^ ° x ' j» *t -fa m ft ^ & & ft 
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3--&W%LW (5) 

m ta ft - a* ^ /& ^ t£ # m ft 

— t 9k m ft • a — $ — 

JMF e& 0. tfL ^ t£ fa t M tfL 

tb tft ft — $ ~ #. ^ >£- ft 

}& Hi 3" b£ t£ 4t ^ tn. ft ^ 

^ t£ Jfr t£ & to Ifl ft & 

fa m & & & it /& • x > 

& %. • t£ % - $ & 3" >£• 

bb # it & afc ^ & ° 

s£ ^ ^ # a — *t ft 

« m. Jt ^ # ' ^ & % *b 

# n, % n ' # ^ ^ tr- 

ti m t fa m ^ t tt # *j 



- £ 






t£ t #m tK. ft ^ m tfL • 

ft 

# * 


- & bb tfL ft - Jl* t£ » 


J. - 


^ tfL ft ' X - | ^- 


tfL • 




o 






tn. ft ^ # ^ # a — 




^ /£■ if> — Wi w. ts. m 



m 

ft ft 8ft. $ & it • t£ 


>ir ° 


* ~ A 1% - ^ 




IJP Jl ' f& & it # ^ 





It 



# ' @ itb 4^ # B ^ ^ 


m ft 


^ * ^ • 



M -fr *%> ® ° 


^ to 


# 2 n ^ & & m t - #& ^ * «fe w t - w * ^ 


# ^ 1 f a ^ ^ t ^ ^ s 


100 ^ig««^^<t#tt«fts(s*p) 

102 #t 3£ ^ 7G (Micro Processing Unit, MCU) 
104 # 4£ >3'J g (Phase Frequency Detector, 


PFD) 


106 3g s& & ifc §S (Loop Filter) 

■t Bl & % 'J & A H 

AAllCPower Amplifier, PA) 

# 4t ^(Transmitting Terminal) 

# jgj m $ & Ml mm ft H (N on- Coherent FSK 


Modu 1 at or ) 


202 it(MCU) 


204 
206 


ft. & & fi (Digi tal Synthesizer) 

#'J #. 3. it (Numerical ly Controlled 


Oscillator, NCO) 

208 & m $k *S. & >&. 1§ (Cascaded Integrator-Comb 


Fi Iter, CIC Fi Iter) 


210 %LitL/ m it 


% ti ( D i g i t a 1 - Ana 1 og Converter, 


DAC) 
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212 t 4^ H (Local Oscillator, LO) 

214 m tb ^ it & & II 

216 ^ # 3fc A 33 

218 # # 
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5 . :frttfr**»]ftffl#l:$mi£^#ft1B*ia^#to$*#' 

m % s& • ^ 1 1 $ - 1 1 g #. - 1 1 ^ i'j 1 1 a • 

6 . *»tffr*#']ftffl£lJJi/9fi£4^#Is)tBilS^ # to I* # 
4t € «fc ' * f t | - ;I )t I # - & ft ^ ^ $ & H • 

7 . ^ t tt 4|- *j in & i jjt ft & # n n m # # to m. # 

8 . *o t tk * *J ft si % i j m m ^ ^ # m m m # & to m. & 
m % ' * t ta $ — & & n % - m tt # it & n • 

9 . *» t tt * *j ft ® % i * m 34 ^ # jsj ^ $i $ & ^4 & $. 

10. - # m m m # # to &t # # t ^ » & m - & mm %t 
m *Jt ft m % - m m m ^ - t£ # f5jt^^^^to^#^^^5. 

— tils #1 ' ^^ltt4S^7L ' *titi4 

s & ^ t£ *t to m sfe # # M & - t M tfi sfe ; a ^ 

— ^ m A «. ' M*5.ttt«A3£». ' & * t% M m 

11. *ot***Iftffl3Pl0^^tifc4L^ISJ1W«#i»tt.*t 

— *s * ^ /& n - ftftittt^a^it ' it * n m % & 
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**MMHI£ffl 
- % - 


fi 


ft-&5-t£M^^$.ii ' * t t $ - t 



I i #. f * ^ m t ^ ^ i ^ t « m 

- 9 - 2* & IS ' ft & 5. tg ^ - & & if ' « Bfr « t # 
tfl : 


- £t to / « tb # & H ' ft 5- t£ # - >ft & n 



3? 


ft 5. t£ & to / & bb 


- #. a n # ft- m 5. t£ it #h tfi » ; 

12. f tf * ft ffl 0 ^ i£ ^ # ft t8 ^ ^ # to 


%k %n- ' * t tit i 4 S t Jt I ^ ^ ^ : 


H • ft^J.«it<ft./«fcb 


$ - n f n f ffl a ^ i 5. t it m ifi t ; 

- % ~ jft & H ' ft # J- ^ ~ & 

H * Bfc ^ It f m t ^ i tfl, ; a A 


13. ^ t t -If'J ft 


it t ss- ' ^ t ti^^^ii't^ti^ 


14. 4° t %% * jfi ft ® % 1 3 Jfi #r i& ^ # I s ] tW m ^ to 


E7 # 4fc ^ # 31 


<SL ^ #■ ^ /& H • 


15. ^ttf**>Jft@3Ml*Mmi£^#ftl8*li^^to 


1 6 . t ft * *'J ft 
«■ It % ' * ttl- 


1 1 *M m st 4l 4¥ ft &\ & 'fe- 


ll #, - • 


17. *o t tt * #'J ft If) $ 1 1 *fi m i*. ^ # ft «5 #* #■ # to 
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18. *o f tf *'J IS, ffl * 1 2 m i*. ^ # isj Iff 4ft ^ # -fit 

1 2 ffs i£ 4l # is] 99 ^ # to 


# 4t « ' * t t* % - 

1 9 . *» t *t 4M»J le, 


2 0 . *» t ft #'J la 


1 2 ij| #r i£ ^ # isj tg j$ $ & -fit 


# It t 3& ' * t i£ # isj 18 ^ ^ # to 6t # ^ t 51- Jt tL ft - # 


21. - # ft t« ^ * & fa i 


It % 


m - & m m s 


$ $l & • 


it & & 5. 
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n jw- t£ ^ j& ^ m sfe ^ 5. - titsi ; 
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^fli > 
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- sfi $ A If • ife&5.tt£-=.afcj*.iS • 

2 2. - # IS) *g # 4a. # ^ • # - & m m ft 

tn^.ftM%-MMtfL%i > t& # m m m $ & 44 m. % m # * 5. 

— & * m ft & i% — it 44 tfi ft /?• ; 
us t% *t 44 m ft # ^ /& *t 4® tfi ft ; 

M m ft ; 

a — $ — ift & 3" * * Bfc- *£ t ^ m ft ^ & t n. ; 

m & m ^ t£ & <st t m tfi ft # & ^ - & tt tfi ft ; 

« — & & f& t£ %i M m ft ^ & tfi ; a a 

# 4t -ft > *tt^ttfttf^^^ & & 4® tfi ft 4^ ^ ^ 

4fc a - t£ 44 $| i£ ^ /& 2r it /& • 

2 4. *» t tf * |& SI $ 2 2 m it ^ # is] #1 # ft 44 I* 

# 2r &r ' & t tt * - >>£ & 2r ^ # - & Wftfr 8ft. & Hi 1j 
2 6. *p % tit % #1 $1 & %22 & m tiL *- & ft ft & & fa 

% m * >k ' & 1 1£ * — #. & >5r - # itb m a 3- >*■ • 

2 7. *i t tt * *'J le, ® % 2 2 JJI #t i£ # fSJ m ft 44 M 
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